INTRODUCTION
Orbits have been used in race and gender prediction of individuals for more than a century [10] . Understanding human anatomy, proportions, mechanical functions and racial variations concerning the ocular anatomy are of vital importance when treating or clinically evaluating patients [2] . Anthropometry helps to understand anatomic structures and forms the technique of expressing quantitatively the form of the human body and skeleton. Anthropometric studies are an integral part of craniofacial surgery and 'syndromology' [9] .
Differences amongst species provide an important point of view to the forensic anthropometry in the process of individualisation. Human skull and cranium are anthropometric tools of utmost importance in forensic researches and in analysing ethnic and racial relations. In 1875, Paul Broca found the orbital index by measuring orbital height and width in order to evaluate the orbital size and shape as a quantity [9] . According to this index, Piquet categorised shape of the orbita as high, medium, low or "hypsiconch, mesoconch, and chamaeconch" consequently [8] . These categories are related to racial features. The orbital shape and size show differences in different races, ethnic groups and genders.
Patnaik et al. [7] calculated the orbital index and showed the relation between width and height of the orbit and defined 3 orbital categories: megaseme (large) -the orbital index is 89 or over; this type is seen in the yellow race except the Eskimos [9] ; mesoseme (medium) -the orbital index ranges between 89 and 83; this type is found in the Caucasian race [9] ; microseme (small) -the orbital index is 83 or less; this type is found in the black race [9] .
Studies of this field are generally conducted on cadavers. In addition, in orbital cavity studies, anterior and lateral skull radiographs are often used [1, 2] . Furthermore, in the last years, development of 3D-CT has been used in the measurement of the orbita [3, 4] . Weiss et al. [11] stated that computed tomography (CT) is the best way to evaluate the orbital cavity because of the complex anatomy of the ocular and ethmoidal region. Three-dimensional (3D)--CT is a perfect method to obtain an objective result. This technique provides a sophisticated examination possibility of the orbital cavity.
The aim of this anthropometric study was to research the anthropometric variations of the orbita in the normal population using 3D-CT images, measure the orbital height, width and index using the method designed by Broca and also measure bi-interorbital dimensions.
MATeRIAls AND MeThODs
Our research was accepted by our hospitals' local ethical committee (ethical committee no: 2012/03/25). 3D-CT's of 280 patients, obtained for various reasons, were retrospectively evaluated in 772-bed referral and tertiary-care hospital between April 2011 and June 2012. Patients with previous facial surgeries or severe trauma, and those younger than 20 years of age were excluded from the study. CT machine with 4 detectors (Philips Marconi MX8000) (tube voltage, 120 kVp; 150 mAs; FOV, 180 mm; 0875 pitch) was used. Section width was 2 mm, section interval 1 mm, coronal reformatted images with 0.625 sectional width were obtained. 3D images were reconstructed from coronal images and the measurements were evaluated on a digital monitor. All images included in the study were evaluated and interpreted by the same radiologist. Measurements were performed manually on a digital monitor. Standard anatomical points were determined and used for the measurement of the orbital width, height, biorbital-interorbital diameter and the orbital index.
Orbital width -laterally curved distance between the dacryon (the point where frontal, lacrimal and maxillary bones intersect and the medial margin of the orbit is formed) and ectoconchion (the point of intersection of the anterior surface of the lateral limit of orbita; the line divides the orbit along its axis into 2 parts) ( Fig. 1) [5] ; orbital height -distance between the superior and inferior orbital margins; it is perpendicular to its width and similarly divides the orbita into 2 parts (Fig. 1) [5] ; orbital index -orbital height/orbital width × 100 [9] ; biorbital width -distance between left and right ectoconchion (Fig. 1) [5] ; interorbital width -distance between right and left dacryon (Fig. 1 ) [5] . Measurements were performed on coronal plane using 3D images reconstructed from orbital images. The relation of age and gender with the results was analysed. 
Statistical analysis
All statistical analyses were performed using the SPSS 17.0 version software for Windows (Statistical package for Social Sciences Inc, Chicago, IL, USA). When evaluating the study data, beside descriptive study methods (average, standard deviation, median frequency) to detect the group causing the difference and in comparison with 2 groups, paired t-test was used; to evaluate the differences between genders, independent t-test was used; in the evaluation of the relations between parameters, Pearson's correlation analysis was performed; to evaluate the age differences between the groups, Mann-Whitney U-test was used. Results are in 95% confidence range. P < 0.05 was considered significant.
ResUlTs
CT images of 280 patients were analysed. Of the patients, 145 (51.8%) were female, 135 (48.2%) were male. Mean age was 42 ± 13.3 and median age was 41.5 (20-84). The mean age of female patients was 42 ± 13.4 and the median age was 42 (20-84). In male patients, mean age was 43 ± 13.2 and median age was 41 (20-75). The widths and heights of the orbits were as follows: mean right orbital width 45.3 ± 2.3 mm and mean height 38.2 ± 2.7 mm; mean left orbital width 45 ± 2.4 mm and mean height 38.2 ± 2.7 mm. When left and right orbital widths and heights were statistically analysed, it was found that right orbital width was statistically higher and significant than the left orbit (p < 0.0001). There was no statistically significant difference between right and left orbital heights (p > 0.05).
When left and right orbital heights and widths were comparatively evaluated between gender groups, left and right orbital widths were higher in male patients and the difference was statistically significant (p < 0.0001). Also, it was found that left and right orbital heights were higher and statistically significant in males than in females (p = 0.001) (Table 1).The orbital index (orbital height/orbital width × 100) on the right side is 84.5 ± 6.2 and on the left side 85.2 ± 6.7. When right and left orbital indexes were compared, right orbital index was found to be statistically lower and significant than the left side (p = 0.005). When right and left orbital indexes were comparatively evaluated between gender groups, no statistically significant difference was found (p > 0.05) ( Table 2) .
The average biorbital width was 97.8 ± 4.4 mm, and the interorbital width was 12.7 ± 2.1 mm. When biorbital/interorbital widths were evaluated comparatively between gender groups, biorbital width (p < 0.0001) and interorbital with (p = 0.01) in males were found to be statistically higher and significant than in females (Table 3) . When we have evaluated the relation of age with right and left orbital width, 
DIsCUssION
Current study results have revealed that anthropometric differences of the orbita derive from gender, but age has no influence. Ethnic differences were not considered in our study. According to a different study, opposite to our findings was that the orbit widens by age, but similar to our study was that when orbital width and height are normalised, main measurement differences derive from gender [9] . In the present study we have found that the orbital height, width, orbital index, biorbital-interorbital widths were higher in males than in females. According to the study of Weaver et al. [10] , similarly to our study, the orbital width and height in males were found to be higher than in females. Furthermore, Husmann et al. [2] in their study found that the orbital index is higher in females. We presume that this differences derive more from ethnic diversities other than gender.
The average orbital index in females was 85, in males 84.6, in total 84.8, and belonging to mesoseme category. In a study conducted on Nigerians it was found that Nigerian males are in megaseme category [12] . Additionally, in a study conducted on Malawians, the orbital index in males was 94.35, in females 96.03, both categorised as megaseme [11] . In an old study conducted by Casidy, the black race was grouped in microseme category [6] . These findings show us, that ethnicity is being influential in orbital measurements.
When both orbits are compared, the right orbit is wider than the left orbit, no difference has been detected in the heights. Thus, the right side orbital index was found to be smaller than the left side. No significant differences between left and right orbital index measurements have been detected in the gender groups. The difference between left and right sides was considered to be due to the different growth of the both sides of the brain, and the left side seems to be more dominant [9] .
CONClUsIONs
As a result, measurements of the orbita contain valuable practical knowledge about genders. No relation was detected between age and orbital measurements. With this method, in the future, in larger study groups, it would be possible to classify individuals to ethnic and gender groups. We conclude, that orbital images obtained with 3D-CT can be used as a method for gender evaluation.
